Transcription factors Oct-1 and C/EBPbeta (CCAAT/enhancer-binding protein-beta) are involved in the glutamate/nitric oxide/cyclic-guanosine 5'-monophosphate-mediated repression of mediated repression of gonadotropin-releasing hormone gene expression.
The physiological actions of nitric oxide (NO) as a signaling molecule in endothelial and brain cells and as a toxic molecule used by activated immune cells have been the focus of a wide range of studies. Nevertheless, the downstream effector molecules of this important neuromodulator are not well understood. We have previously demonstrated that expression of the gene for the reproductive neuropeptide, GnRH, is repressed by the glutamate/NO/cyclic GMP (cGMP) signal transduction pathway through cGMP-dependent protein kinase in the hypothalamic GnRH-secreting neuronal cell line GT1-7. This repression localized within a previously characterized 300-bp neuron-specific enhancer. Here, we find that mutation of either of two adjacent elements within the enhancer eliminates repression by this pathway. An AT-rich sequence located at -1695 has homology to the octamer motif known to bind POU-homeodomain proteins, while the adjacent element at -1676 has homology to the C/EBP (CCAAT/enhancer-binding protein) protein family consensus sequence. Antibody supershift assays reveal that one of the proteins bound at the -1695 sequence is Oct-1, and one of the proteins bound to the element at -1676 is C/EBPbeta. These two proteins can bind simultaneously to the adjacent -1695 and -1676 binding sites in vitro. In nuclear extracts of GT1-7 cells treated with an NO donor, the intensity of the Oct-1 complex is increased. However, although Western blot analysis indicates that neither Oct-1 nor C/EBPbeta protein levels are increased, the relative binding affinity of Oct-1 is increased. Dephosphorylation of the nuclear extracts decreases binding of the Oct-1 complex to the -1695 site only in NO donor-treated extracts. Thus, we conclude that Oct-1 and C/EBPbeta are both downstream transcriptional regulators involved in the repression of GnRH gene expression by the glutamate/NO/ cGMP signal transduction pathway.